Efficient enrichment of undifferentiated GFR alpha 1+ spermatogonia from immature rat testis by magnetic activated cell sorting.
Spermatogonial stem cells (SSCs) are a documented source for adult multipotent stem cells. Thus, the isolation of SSCs is of great interest. However, the isolation of spermatogonia from mammalian testes is difficult because of their low total numbers and the lack of well-characterized cell surface markers. Glial-cell-derived neurotrophic factor family receptor alpha-1 (GFRalpha1) is expressed on undifferentiated mouse spermatogonia (including SSCs) and plays a crucial role, in rodents, for the maintenance of SSCs mediated by the Sertoli cell product GDNF. The present study has aimed to optimize the sorting efficiency and total cell yield of magnetic activated cell sorting (MACS) with anti-GFRalpha1 antibodies. Because of the technical limitations intrinsic to the magnetic columns, various sorting setups and strategies were compared. Use of Mini-MACS (MS) columns for single cell suspensions from 7-day-old rat testes resulted in a three-fold enrichment of GFRalpha1-positive cells in sorted fractions versus presorted fractions. However, with this method, only 1.77% of cells loaded onto the column were recovered in the sorted fraction. A sequential two-step sorting approach did not improve this poor yield. We therefore evaluated cell separation by using larger volume Midi-MACS (LS) columns. Enrichment of GFRalpha1-positive cells in sorted fractions was four-fold, and 14.5% of cells loaded onto the column were directed to the sorted fraction. With this method, approximately half of all GFRalpha1-positive cells present in the sample were found in the sorted fraction. We conclude that GFRalpha1 serves as a suitable surface marker for the enrichment of rat spermatogonia, and that the large-volume Midi-MACS separation system is superior to the routinely used small-volume Mini-MACS separation system.